The goal of this study was to determine to what extent technological literacy courses were required in K-12 teacher education. A documents review of the appropriate course catalogs for initial teacher preparation was conducted. The
INTRODUCTION
The increasing rate of technological change in the United States requires a technologically literate populace that can think critically and make informed decisions about technological developments. The International Technology and Engineering Educators Association (ITEEA), National Assessment Governing Board, and the National Academy of Engineering (NAE), along with other organizations, have called for a larger involvement in K-12 education for the development of technological literacy in students (ITEA, 1996; National Assessment Governing Board, 2013; Pearson & Young, 2002) .
Technological literacy is defined as "the diverse collection of processes and knowledge that people use to extend human abilities and to satisfy human needs and wants" (ITEA, 2000, p. 2) . A broad range of academic subjects encompass technological literacy; therefore, development of technological literacy for K-12 students necessitates that all K-12 teachers develop a level of technological competency. According to the NAE and the National Research Council, "the integration of technology content into other subject areas, such as science, mathematics, social studies, English, and art could greatly boost technological literacy" (Pearson &Young, 2002, p. 55) . The purpose of this study was to investigate the development of technological literacy in accredited preservice K-12 teacher education programs in the United States. To guide this study, the following research questions were developed: Instructional methods that utilize technology education activities generally involve the design and development of a product, physical or virtual, as a means to improve learning of the subject content (Foster, 1995) . These activities promote problem-solving skills essential in a complex society (Schwaller, 1995) . Activities include the design process, but may or may not address additional technological literacy content.
The need for a technologically literate populace has been broadly recognized by the relationship between other academic fields and technology education. The National Science Foundation (NSF) and the National Aeronautics and Space Administration (NASA) provided funding for the Technology for All Americans Project (TfAAP) (ITEA, 1996) . Many other organizations supporting technological literacy include the National Research Council (NRC), the National Academy of Engineering (NAE), the National Science Teachers Association (NSTA), the American Association for the Advancement of Science (AAAS) Project 2061, and the National Council of Teachers of Mathematics (NCTM) (Dugger, 2005) . Additionally, the disciplines of science, mathematics, and social studies have standards that address technological literacy (Achieve, 2014; Foster, 2005) .
The NAE and NRC publication, Tech Tally (Garmire & Pearson, 2006) , includes recommendations in the assessment of technological literacy relevant to this study. Primarily, the focus and recommendations suggest a strong need for teachers to develop technological literacy in K-12 preservice education programs and to include technological literacy as part of the assessment of K-12 teachers and K-12 teacher education programs. An important step in meeting these recommendations is to develop an understanding of the current status of technological literacy, both in the extent to which coursework is required in K-12 teacher education as well as what aspects of technological literacy are covered in those courses.
METHODOLOGY AND RESEARCH DESIGN
The research design of the study was content analysis. Content analysis is "a detailed and systematic examination of the contents of a particular body of material for the purpose of identifying patterns, themes, or biases" (Leedy & Omrod, 2005, p. 142) . For this study, a documents review of current undergraduate course catalogs was performed to address the research problem and the content analyzed in order to answer the research questions.
Population and Sample
The K-12 education programs reviewed in the study were randomly selected from the combined lists of education programs accredited through the National Council Patten, 2007) for a finite population at a 95% confidence level. The random sample was created using the random number generator and sort functions in the spreadsheet software. The sample size and random sample procedure allows for the sample to be proportionally representative of the NCATE and TEAC accredited education institutions in terms of geographic location in the United States, as well as the distribution among liberal arts colleges, regional institutions, and research universities. The education majors to be reviewed represent the academic areas that K-12 students are required to study.
Data Collection Methods
This study used a qualitative analysis of electronic sources of course titles and course descriptions. In a documents review, the researcher makes the judgment on how to code the appropriate data in the document (Creswell, 2007) . The data were collected for the study by reviewing the appropriate catalogs for each institution of the 248 education programs in the sample. In order to answer Research Question 1, the general education requirements at each university or college where the teacher education program resided were reviewed. Courses that were identified as developing technological literacy that were general education requirements were identified in one column and those that were an option in a separate column. When the general education courses were not intended for science majors they were coded with an E. Data for Research Question 2 were collected from the teacher education requirements in the undergraduate catalog for each of the education majors evaluated in this study. Where distinctions existed between middle school and high school majors, both sets of requirements were reviewed and recorded separately. Likewise, when differences in science education majors' course requirements existed, they were also recorded separately. Codes for courses are explained in Table 1 , which follows. Courses that were identified as developing technological literacy that were teacher education requirements were coded R and those that were an option in teacher education requirements recorded as O. In order to address Research Question 3, the content focus of the required courses, TL or IM was added to the initial code. Courses that focused on instructional methods and technology education activities were coded IM, and courses that focused on technological literacy as content were recorded TL. Courses that addressed both were coded with TL-IM. Therefore, a course that was an education requirement for elementary teacher education that focused on technology education methods as well as content was coded R-TL-IM.
Course content was considered to focus on the development of technological literacy (TL) when the course title or course description indicated that the course curriculum promoted technological literacy as defined in Technically Speaking (2002) and Tech Tally (2006) . Tech Tally provided a matrix of the cognitive dimensions of technological literacy and the content areas for technological literacy that were used as a rubric for determining whether a course promoted technological literacy (see Figure 1 ).
Course content was considered to be technology education instructional methods (IM) when Courses that were not included for this study are those that focused on information-technology literacy, computer literacy, or instructional technology as defined by the ISTE (1998) standards. Required courses that focus on these areas were not included in this study because several recent studies have been done in these areas (Baylor & Ritchie, 2002; Hinchlifee, 2003; Kelly & Haber, 2006; Garmire & Pearson, 2006; Sanny & Teale, 2008; Topper, 2004) .
FINDINGS AND ANALYSIS
A general conclusion of this study is that there is very little exposure to technological literacy courses for prospective K-12 teachers. The review of literature suggested that this might be due in part to the confusion between instructional technology literacy and technological literacy (Dugger, 2007; Pearson & Young, 2002; Zuga, 2007) . All teacher education programs require the acquisition of skills in computer use and instructional technology. This is in large part due to the inclusion of the International Society for Technology in Education (ISTE) National Educational Technology Standards in NCATE accreditation standards for all academic areas (Hinchliffe, 2003; Hofer, 2003 Figure 2 ). The Linnell (2000) identified five programs in the United States that required elementary education majors to take technological literacy courses and 10 institutions that provided these courses as on option. This study, using a sample that is approximately 1/3 of the population, found 18 institutions that required these types of courses for elementary education majors and 10 that provided them as options. Table 3 shows the number of programs that had either required or optional courses for each of the three variables (Technological Literacy Awareness, Instructional Methods, or both).
Research Question 4: Technological literacy course differences in K-12 education majors.
The focus of this question was to determine if there were differences between the education majors of elementary education, English, social studies, mathematics, and science for required or optional technological literacy courses. Technological literacy course requirements were found primarily in elementary education, with secondary science majors having the most courses requirements for secondary education majors. Table 4 for the complete analysis of the number of programs with required or optional technological literacy course requirements.
The differences between the secondary education majors suggests that the relationship between technology and science is better understood at teacher preparation institutions than the relationship between technology and social studies, and that the relationship between technology and mathematics or English is very poorly understood. These findings are consistent with the literature (AAAS, 1993 (AAAS, /2008 Foster, 2005; IRA & NCTE, 1996; NAS & NRC, 1996; NCSS, 2008; NCTM 2000; Newberry & Hallenbeck, 2002; NSTA, 2003) .
The standards for science teacher education clearly identify technological literacy as important and include the study of technology and the relationship with science (NSTA, 2003) . This is also reflected in Benchmarks for Science Literacy chapter on "The Nature of Technology" (AAAS, 1993, pp. 49-52) as well as in Next Generation Science Standards (Achieve, 2014) . There were 17 institutions that identified technological literacy courses such as Science, Technology, and Society as an option or a requirement for all science education majors.
The standards in social studies also discuss the importance of understanding the relationship between technology and society (NCSS, 1994; Foster, 2005) . "Students will develop an understanding of the cultural, social, economic, and clinical effects of technology" and "Students will develop an understanding of the role of society in the development and use of technology," are two examples from the curriculum standards (Foster, 2005, p. 55 (Achieve, 2014) and National Science Teachers Association's Standards (NSTA, 2003) is reflected in many state standards. This study suggests that there is a discrepancy between the state standards and science teacher education curriculum based on course titles and course descriptions reviewed in this study. State-level studies that identify discrepancies between the state standards and the science teacher education curriculum are needed. These studies could also explore in greater depth the extent of which technological literacy is included in the teacher education curricula through a documents review of course material and data collected from science teacher educators.
Studies by Foster (1997 Foster ( , 2005 , Park (2004) , Holland (2004) , and others have identified the value of elementary school technology education. These qualitative studies show how technology education activities promote learning in an integrated curriculum that is consistent with constructivist learning theory. The value of elementary school technology education has a growing acceptance that is reflected in the number of technological literacy course requirements for elementary teachers. Similar qualitative studies are needed at the middle school and high school levels to show how using technology education instructional methods improve learning in an integrated curriculum.
Studies by Dyer, Reed, and Berry (2006) , Culbertson, Daugherty, and Merril (2004) , and Satchwell and Loepp (2002) have shown a relationship between student academic achievement and participation in technology education courses. Further research is needed to better understand this relationship. These studies need to address more than the value of technology education for the development of technological literacy; they also should consider the relationship of the development of technological literacy and academic performance in other subject areas.
Finally, this study infers technological literacy of teachers by assessing the extent to which technological literacy courses are included in teacher preparation. Further understanding of the technological literacy of teachers should be addressed through the direct assessment of K-12 teachers through an inventory or survey instrument. 
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